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TITLE OF THE INVENTION 

PAPER DISCHARGE UNIT FOR AN INKJET PRINTER 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Application No. 2003-3429, filed 
January 17, 2003, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to an inkjet printer, and more particularly to a paper 
discharge unit that ejects, out of a printer main body, sheets on which images are printed by an 
ink cartridge. 

2. Description of the Related Art 

[0003] FIG. 1 is a view for showing a conventional inkjet printer, in view of which the 
conventional inkjet printer 100 has a printer main body 110, an ink cartridge 130, a sheet pickup 
unit 140, a sheet feeding unit 150, and a paper cassette 120. 

[0004] As the inkjet printer 100 having the above structure is driven, a sheet 10 of paper in 
the paper cassette 120 is fed under the ink cartridge 130 by a pickup roller 145 and first and 
second feeding rollers 151 and 153. Under this state, if the sheet 10 continues being fed by the 
second feeding roller 151 so that the sheet 10 comes off through the second feeding roller 151, 
the sheet 10 is conveyed out of the printer main body 100 by the paper discharge roller 161 . At 
this time, the front end of the sheet 10 moving out of the printer main body 110 by the paper 
discharge roller 161 descends by its own weight. 

[0005] As aforementioned, in case that the front end of the sheet 10 coming out of the printer 
main body 110 moves down by its own weight, a shape of the sheet 10 is entirely deformed due 
to sheet stiffness. Accordingly, the end portion E of the sheet 10 facing a nozzle part 135 of the 
ink cartridge 130 comes in contact with the nozzle part 135, so even a minimum interval 
necessary for image printing is not maintained between the end portion of the sheet 10 and the 
nozzle part 1 35. 
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[0006] Therefore, it becomes impossible to form images on the end portion E of the sheet 10 
through ink firing, causing a problem that a printing amount printable on the sheet 10 is limited 
by the end portion E of the sheet 10. 

SUMMARY OF THE INVENTION 

[0007] Accordingly, an aspect of the present invention is to provide a paper discharge unit for 
an inkjet printer having an improved structure that prevents contact of the end portion of a sheet 
and the nozzle part of an ink cartridge so that image printing becomes possible up to the end 
portion of the sheet. 

[0008] A paper discharge unit for an inkjet printer which ejects out of a printer main body a 
sheet of paper on which image printing is completed by a nozzle part, according to the present 
invention, comprises paper discharge rollers mounted in a printer main body to feed the image 
printing-completed sheet out of the printer main body; and a guide unit disposed downstream of 
the paper discharge rollers in a direction the sheet is fed, to guide the front end of the sheet 
upward just after ejection from the paper discharge rollers so that the rear end portion of the 
sheet is prevented from being lifted . Thus, the rear end portion of the sheet is restrained from 
coming in contact with a nozzle part of the ink cartridge. 

[0009] Accordingly, the end portions of the sheet and the nozzle part of the ink cartridge are 
restrained from contacting of each other so that image printing becomes possible up to the end 
portion of the sheet, to thereby improve the printing efficiency of the inkjet printer. 

[0010] According to a first embodiment of the present invention, the guide unit includes a 
guide member, that is, a paper discharge guide guiding the bottom face of the sheet when the 
sheet is ejected from the paper discharge rollers . The upper end portion of the paper discharge 
guide is formed to be placed higher than contact surfaces of the paper discharge rollers and the 
sheet. 

[001 1] A paper discharge opening is formed as a sheet-ejecting path on one side of the 
printer main body, and the guide member is disposed between the paper discharge rollers and 
the paper discharge opening. 
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[0012] According to a second embodiment of the present invention, the guide member is 
disposed adjacent to the paper discharge opening and protruded from an outer wall of the 
printer main body. 

[0013] According to a third embodiment of the present invention, the guide unit includes at 
least one or more paper discharge guides elevatably mounted downstream of the paper 
discharge rollers in a direction the sheet is fed, and to guide the bottom face of the sheet 
ejected from the paper discharge rollers; and a driving unit to elevate the paper discharge 
guides in order for the upper end portions of the paper discharge guides to be disposed higher 
than a contact portion of the paper discharge rollers and the sheet as the sheet is discharged 
from the paper discharge rollers. 

[0014] The driving unit preferably includes a support member to support the paper discharge 
guides; rotating members rotatably mounted on the printer main body, and to support the 
support member; and a rotating unit to rotate the rotating members in order for the paper 
discharge guides to ascend and descend in association with sheet feeding. 

[0015] Further, the rotating unit preferably includes a first gear rotatably supported by a first 
rotation shaft member on one interior side of the printer main body and receiving a driving force 
from a certain driving element to rotate; and second gears mounted on a second rotation shaft 
member to rotatably support the rotating members on one interior side of the printer main body, 
and to rotate the rotating members in association with rotations of the first gear. 

[0016] In case that the second gears are directly meshed with the first gear, preferably, the 
first gear alternately rotates forward and reverse corresponding to positions of the sheet as the 
sheet is fed, the second gears are formed in one body with the rotating members and formed 
with sector gears rotating by a certain rotation angle in association with the rotations of the first 
gear. 

[0017] Further, the paper discharge rollers are mounted on the first rotation shaft member to 
rotate in association with the rotations of the first gear. 

[0018] In an embodiment of the invention, in case that the second gears receive a driving 
force from the first gear by a certain power transmission unit, the first gear alternately rotates 
forward and in reverse corresponding to positions of the sheet as the sheet is fed, and the 
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power transmission unit is a swing gear assembly interactably connecting the first gear and the 
second gears. 

[0019] The swing gear assembly includes a pivot member rotatably mounted on the first 
rotation shaft member of the first gear; and third and fourth gears spaced from each other and 
rotatably mounted on the pivot member, and meshed with the first gear respectively, the pivot 
member rotating by the third and fourth gears meshed with the first gear as the first gear 
rotates, and the second gears selectively meshed with either of the third and fourth gears 
corresponding to rotations of the pivot member. 

[0020] The second gears are sector gears rotating by a certain rotation angle in association 
with rotations of the first gear, and the third and fourth gears are multi-stepped gears each 
having a first gear part meshed with the first gear and a second gear part meshed with the 
second gear upon the rotations of the pivot member. 

[0021] The second gears are mounted side by side in plural on a second rotation shaft 
member, and each of the second gears is selectively meshed with the third and fourth gears 
respectively as the pivot member rotates. 

[0022] The second gears are formed in one body with the rotating members, and the paper 
discharge rollers are mounted on the first rotation shaft member to rotate in association with the 
rotations of the first gear. 

[0023] The first gear is rotatably mounted upstream of the ink cartridge in the direction the 
sheet is fed, and connected through sheet feeding rollers supplying the sheet to the sheet 
discharge rollers and a certain gear train. 

[0024] The driving unit further includes a guide protrusion protruded on one side of the 
support member opposite an internal wall of the printer main body, and a guide slit formed in the 
internal wall of the printer main body to guide rotations of the guide protrusion, a rotation range 
of the support member being limited by the guide protrusion and the guide slit. 

[0025] Further, the driving unit further includes an elastic member that elastically presses the 
guide protrusion moved to either of both ends of the guide slit, to thereby restrain the guide 
protrusion from moving to the other end of the guide slit. 
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[0026] The elastic member is a toggle spring both ends of which are connected to the guide 
protrusion of the rotating member and the printer main body, and the toggle spring is formed in a 
one end-opened annular shape, and both ends of which are rotatably connected to the guide 
protrusion and the printer main body respectively. 

[0027] Additional aspects and/or other advantages of the invention will be set forth in part in 
the description which follows and, in part, will be obvious from the description, or may be 
learned by practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the preferred embodiments, 
taken in conjunction with the accompanying drawings of which: 

FIG. 1 is a view for schematically showing an internal structure of a conventional inkjet 

printer; 

FIG. 2 is a view for schematically showing an internal structure of an inkjet printer 
according to a first embodiment of the present invention; 

FIG. 3 is a view for schematically showing an internal structure of an inkjet printer 
according to a second embodiment of the present invention; 

FIG. 4 is a view for schematically showing an internal structure of an inkjet printer 
according to a third embodiment of the present invention; 

FIG. 5 is a perspective view for schematically showing the interior of the inkjet printer 
according to the third embodiment of the present invention; 

FIG. 6 is a perspective view for schematically showing a portion of driving unit of FIG. 5; 

FIG. 7 is a side view for showing operation states of a swing gear assembly of FIG. 6; 

FIG. 8 is a side view for showing an internal structure of the inkjet printer of FIG. 5 
viewed at A; and 

FIGS. 9 and 10 are views for showing in order internal structures of the inkjet printer 
based on operation states according to the third embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0029] Reference will now be made in detail to the present preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings, wherein like 
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reference numerals refer to the like elements throughout. The embodiments are described 
below in order to explain the present invention by referring to the figures. 

[0030] In FIG. 2, a paper discharge unit of an inkjet printer 200 according to the first preferred 
embodiment of the present invention includes paper discharge rollers 161, and a paper 
discharge guide 210 guiding the front end of the sheet 10 upward just after the front end of the 
sheet 10 comes out of the paper discharge rollers 161. 

[0031] The paper discharge rollers 161 are mounted downstream of the ink cartridge 130 
along a sheet-discharging direction, and receive a driving force of a driving unit to rotate forward 
and reverse. Hereinafter, the forward rotations of the paper discharge rollers 161 are referred to 
as the rotations in a direction to feed the sheet 10 out of the printer main body (not shown). 

[0032] The paper discharge guide 210 is disposed downstream of the paper discharge rollers 
161 in a sheet-feeding direction. The paper discharge guide 210 is formed in a shape so the 
end portion of the guide 210 is disposed higher than the contact position of the paper discharge 
rollers 161 and the idle rollers 165. Therefore, a certain height difference, that is, a certain 
interval H, is formed between a contact portion of the paper discharge rollers 161 coming in 
contact with the sheet 1 0 and the upper side, that is, the tip of the paper discharge guide 21 0. 
As shown in an embodiment of the present invention, where the paper discharge rollers 161 are 
mounted in a state that it is spaced in a certain interval from the paper discharge opening 115, 
preferably the paper discharge guide 210 is mounted on the paper discharge path P connecting 
the paper discharge rollers 161 with the paper discharge opening 115. If the paper discharge 
guide 210 as above satisfies a condition enabling the front end of the sheet 10 to be guided 
upward, it should be understood that the paper discharge guide 210 may be formed in diverse 
shapes rather than defined in the shape shown in the present embodiment. 

[0033] With the above structure, the bottom face of the sheet 10 externally ejected out of the 
printer main body 110 by the paper discharge rollers 161 is guided upward by the paper 
discharge guide 210 at the downstream side of the paper discharge rollers 161 in the paper 
discharge direction, causing deformation of the sheet 10. Upon such deformation of the sheet 
10, the end portion E of the sheet 10 descends down so that it is spaced in a certain distance D 
from the nozzle part 135 of the ink cartridge 130. 
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[0034] As stated above, where the paper discharge unit prevents the contact of the end 
portion E of the sheet 10 and the nozzle part 135 of the ink cartridge 130 by causing a 
deformation of the sheet 1 0, preferably the paper discharge unit further includes a distance- 
keeping unit that keeps the end portion E of the sheet 10 from becoming spaced further from 
the nozzle part 135 due to the deformation of the sheet 10 . This suppresses the tendency of 
ink firing from the nozzle part 135 to improperly print images due to the end portion E of the 
sheet 10 staying too remote from the nozzle part 135. Accordingly, the distance D between the 
nozzle part 135 and the sheet 10 is preferably formed in a usual interval enabling image 
printings to be done by ink firing from the nozzle part 135. 

[0035] In order to carry out the function described above, the distance-keeping unit of the 
present embodiment includes a guide member 118 mounted opposite to the nozzle part 135 of 
the ink cartridge 130 and spaced in a certain distance D from the nozzle part 135. The guide 
member 118 guides the bottom face of the sheet 10 being fed during image printing under the 
ink cartridge while restraining the end portion E of the sheet 10 from descending more than the 
certain distance D when the sheet 10 is deformed by the paper discharge guide 210. 

[0036] A paper discharge unit for an inkjet printer 300 according to a second embodiment of 
the present invention shown in FIG. 3 has the same structure except that the paper discharge 
rollers 161 are mounted near the paper discharge opening 115 of the printer main body 110 so 
that the paper discharge guide 310 is installed at a different location with respect to the paper 
discharge guide 210. Preferably, the paper discharge guide 310 is mounted so as to protrude 
by a certain length from the outer wall of the printer main body 110 under the paper discharge 
opening 115 so that the end portion of the paper discharge guide 310 is placed higher than the 
contact portion of the paper discharge rollers 161 and the idle rollers 165. Operations of the 
paper discharge unit for the inkjet printer 300 according to the present embodiment structured 
above are the same as those of the preceding first embodiment, so the detailed description on 
the operations will be omitted. 

[0037] In an inkjet printer 400 according to the third embodiment of the present invention as 
shown in FIG. 4 and FIG. 5, a paper discharge unit for the inkjet printer 400 according to the 
present embodiment has paper discharge rollers 161 and a guide unit to guide the front end of a 
sheet upward just after the front end is ejected from the paper discharge rollers 161 . A frame 
500 is provided to support driving parts inside the printer main body 110. The guide unit of the 
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present embodiment includes paper discharge guides 410 and a driving unit 420. The paper 
discharge rollers 161 are structured in the same fashion as the first and second embodiments 
aforementioned, so the detailed description on the rollers 161 will be omitted. 

[0038] The paper discharge guides 410 are mounted to be movable upward and downward 
at the downstream side of the paper discharge rollers 161 in a sheet-discharging direction W 
(Refer to FIG. 5). As in the previous first embodiment, in case that a certain paper discharge 
path P(refer to FIG. 2) is formed between the paper discharge rollers 161 and the paper 
discharge opening 115, the paper discharge guides 410 are elevatably mounted so that the 
upper end portions of the guides 410 can be selectively protruded on the paper discharge path 
P. As in the second embodiment aforementioned, in case that the paper discharge rollers 161 
are mounted on the paper discharge opening 115, even though not shown, diverse variant 
embodiments become available in mounting the paper discharge guides, like the paper 
discharge guides(not shown) are mounted to be disposed outside the printer main body 110 
when moving up, and so on. 

[0039] Such paper discharge guides 410 ascend so that the end portions of the guides 41 0 
are placed higher than the contact portion of the paper discharge rollers 161 and the idle rollers 
165, that is, the contact portion of the paper discharge rollers 161 and a sheet, and descend so 
that the end portions of the guides 410 are placed equal to or lower than the contact portion of 
the paper discharge rollers 161 and the idle rollers 165. Therefore, when the sheet 10 is 
ejected from the paper discharge rollers 161 in the state that the paper discharge guides 410 
are ascended, the end portions of the paper discharge guides 410 are placed higher than the 
paper discharge rollers 161 in contact with the bottom face of the front end of the sheet 10 so 
that the same function as the paper discharge guides 410 in the first embodiment 
aforementioned can be performed. 

[0040] In the meantime, the driving unit 420 selectively causes the paper discharge guides 
410 to ascend and descend in accordance with paper discharges. The driving unit 420 in the 
present embodiment therefore includes a support member 430, rotating members 440, and a 
rotating unit 450. 

[0041] The support member 430 supports at least one or more paper discharge guides 41 0. 
The rotating members 440 are coupled to the support member 430 on both ends respectively, 
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and are rotatably supported by second rotation shaft 454 on the inner walls of the frame 500. In 
the present embodiment, the supporting member 430, the rotating members 440, and the paper 
discharge guides 410 are formed in one body . Thus, the supporting member 430 rotates so the 
end portions of the paper discharge guides 410 may be higher and lower than the contact 
surfaces of the paper discharge rollers 161 and the idle rollers 165 while the rotating members 
440 rotate about the second rotation shaft members 454. 

[0042] In FIG. 6 and FIG. 7, the rotating unit 450 rotating the rotating members 440 includes 
a first gear 451 rotatably mounted on one side of the frame 500 by a first rotation shaft member 
452 and receiving a driving force of a certain driving unit for rotations, and a second gear 453 
mounted on the second rotation shaft member 454 rotatably connecting any of the pair of 
rotating members 440 to the printer main body 110 and formed in one body with the rotating 
members 440. The first gear 451 in the present embodiment is connected through the second 
feeding rollers 153 (refer to FIG. 5) and a certain gear train 480 (refer to FIG. 5), and the plural 
paper discharge rollers 161 are mounted on the first rotation shaft member 452. The second 
feeding rollers 153 rotate in association with the rotations of the paper discharge rollers 161. 
Meanwhile, the second gears 453 receive a driving force from the first gear 451 to rotate, and 
such first and second gears 451 and 453 can be connected in diverse manners such as directly 
or indirectly meshing the gears. The second gears 453 in the present embodiment include 
plural second gears 453a and 453b mounted side by side on the second rotation shaft members 
454, which will be described later. In case that a connection manner of the first and second 
gears 451 and 453 is changed, it is natural that the construction of the rotating members 440 
and the support member 430 is changed to ascend and descend the paper discharge guides 
410 corresponding to rotation directions of the paper discharge rollers 161. 

[0043] As described above, in the present embodiment, a swing gear assembly 455 including 
a pivot member 456 and third and fourth gears 457 and 458 is employed as a power 
transmission unit to indirectly connect the first gear 451 and the second gears 453a and 453b. 
The pivot member 456 is rotatably mounted to the first rotation shaft member 452 supported by 
the first gear 451 . Further, the third and fourth gears 457 and 458 are spaced from each other 
and rotatably mounted to mesh with the first gear 451 respectively on one side of the pivot 
member 456. With such a structure, upon rotations of the first gear 451 , only one of the third 
and fourth gears 457 and 458 is selectively meshed with the second gears 453a and 453b by 
the pivot member 456 rotating in the same direction as the rotation direction of the first gear 451 
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about the first rotation shaft member 452. That is, when the paper discharge rollers 161 rotate 
in a direction of ejecting sheets, the pivot member 456 rotates in the same direction as a 
rotation direction C of the first gear 451 , and, accordingly, the third gear 457 is meshed with the 
second gear 453a to rotate so that the rotating members 440 can rotate in a direction that the 
paper discharge guides 410 ascend. In a state that the sheet 10 is completely ejected, the 
paper discharge rollers 161 rotate reverse. In this case, the pivot member 456 rotates in the 
opposite direction to the above rotation direction C so that the fourth gear 458 and the second 
gear 453b are meshed and rotate together. Accordingly, the rotating members 440 rotate in a 
direction that the paper discharge guides 410 descend. Such reverse rotations of the paper 
discharge rollers 161 are carried out when the pickup roller 145 is driven to pick up the sheet 
10, which is generally implemented in the case that the paper discharge rollers 161 eject the 
sheet 10 . 

[0044] When the power of the first gear 451 is transferred to the second gears 453a and 
453b by the power transmission unit structured above, the third and fourth gears 457 and 458 
are formed in a two-stage gear formed in a one-on-one manner with plural gears on the 
respective outer circumferences thereof in order to effectively control rotation speed and angle 
of the second gears 453a and 453b. The third and fourth gears 457 and 458 according to the 
present invention each have first gears 457a and 458b meshed with the first gear 451, and 
second gears 457b and 458b meshed with the second gear 453a and 453b upon rotations of 
the pivot member 456. Further, the second gears 453a and 453b are constructed with sector 
gears having a partial no-load rotation section in order to restrain the rotating members 440 to 
continuously rotate due to the continuous rotations of the paper discharge rollers 161, and 
preferably mounted in a pair in series on the second rotation shaft members 454 in order to 
effectively receive power from the respective third and fourth gears 457 and 458. 

[0045] As shown in FIG. 8, the above limitation of rotation ranges of the rotating members 
440 can be more precisely implemented by a guide slit 417 formed in an arc shape in an inner 
wall of the frame 500 and a guide protrusion 445 formed on the outer side of the rotating 
member 440 to be guided by the guide slit 417 upon rotations of the rotating members 440. 
Even though not shown, the functions described above can be carried out alike when the guide 
protrusion 445 is directly protruded from one side of the support member 430 to be inserted in 
the guide slit 417, in the case that the rotating members 440 are coupled on only one side of the 
support member 430. 
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[0046] The driving unit 420 of the present embodiment of the invention further includes an 
elastic member 470 so the paper discharge guides 410 are able to elastically maintain their 
positions when the guides 410 are ascended or descended. The elastic member 470 elastically 
presses the guide protrusion 445 when the guide protrusion 445 is moved to one of both ends of 
the guide slit 417 to restrain the guide protrusion 445 from moving to the other end of the guide 
slit 41 7. 

[0047] In the present embodiment, a one side-opened annular toggle spring is used as the 
elastic member 470 with both ends being rotatably coupled with the guide protrusion 445 and a 
support protrusion 418. In case that the guide protrusion 445 is positioned at one end of the 
guide slit 417, the guide protrusion 445 is elastically pressed to the end of the guide slit 417 by 
the elastic member 470. Further, as the rotating members 440 rotate by the rotations of the 
second gears 453a and 453b so that the guide protrusion 445 moves to the central portion of 
the guide slit 417, the elastic member 470 is compressed to elastically press the guide 
protrusion 445 to its original position. However, if the guide protrusion 445 moves beyond the 
central position of the guide slit 417, the elastic member 470 carries out relative rotations with 
respect to the guide protrusion 445 and the frame 500 respectively, to elastically press the guide 
protrusion 445 to the other side of the guide slit 417. The rotating members 440 can rotate 
more precisely by such second gears 453a and 453b, guide protrusion 445, guide slit 417, and 
elastic member 470. 

[0048] Hereinafter, operations of the paper discharge unit for an inkjet printer according to 
the present embodiment will be described in order with reference to FIG. 9 and FIG. 10. 

[0049] First, in FIG. 9, as the paper discharge rollers 161 rotate with discharge of the sheet 
10, the rotating members 440 rotate by the driving of the gears 451, 453a, 453b, 457, and 458 
(refer to FIG. 6) described above so that the paper discharge guides 410 ascend. At this time, 
the upper end portions of the paper discharge guides 410 are placed higher than the contact 
portion of the paper discharge rollers 161 and the idle rollers 165, that is, the contact portion of 
the sheet 10 and the paper discharge rollers 161, and, as the sheet 10 is fed, the sheet 10 is 
deformed so that the front end portion of the printing face of the sheet 10 is bent upward. 
According to this, the sheet 10 is ejected in a state that the rear end portion, particularly, the end 
portion E of the sheet 10 descends to be spaced in a certain distance D from the nozzle part 
135. At this time, the end portion E of the sheet 10 descends only until it is spaced at the 
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certain distance D from the nozzle part 135 by the guide member 118 as described in the 
previous first embodiment, and, since the end portion E of the sheet 10 can maintain the certain 
distance D from the nozzle part 135, image printing can be possible up to the end portion E of 
the sheet 10. 

[0050] As shown in FIG. 10, if the sheet 10 is completely ejected so that the end portion of 
the sheet 10 is spaced from the paper discharge rollers 161 , the paper discharge rollers 161 
rotate in the direction opposite to when the sheet 10 is ejected. Accordingly, the rotating 
members 440 rotate in a direction that the paper discharge guides 410 descend, and the sheet 
10 in a state that the end portion thereof is supported by the paper discharge guides 410 is 
completely separated from the paper discharge rollers 161 by the weight of the sheet 10. 

[0051] The present invention described as above can guide the bent sheet 10 since the 
paper discharge guides 210, 310, and 410 protrude in a certain height downstream of the paper 
discharge rollers 161 in the direction of discharging the sheet 10. As such, the deformation of 
the sheet 10 enables the sheet 10 to be fed in a state that the end portion E of the sheet 10 is 
spaced in the certain distance D from the nozzle part 135 of the ink cartridge 130. 

[0052] Accordingly, image printing can be implemented up to the end portion E of the sheet 
10, bringing out an effect capable of enhancing a printing efficiency of an inkjet printer. 

[0053] While the invention has been shown and described with reference to certain preferred 
embodiments thereof, it will be understood by those skilled in the art that various changes in 
form and details may be made therein without departing from the spirit and scope of the 
invention as defined by the appended claims. 
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